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(54) PUMP SYSTEM BUBBLING CONTAINER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a pump system bubbling 
container capable of preventing bubbles in a mixing chamber from 
flowing into an air chamber reversely through an air passage when the 
push-down operation of a nozzle body is stopped. 
SOLUTION: A longitudinal wall extending vertically is formed between 
an air suction hole F and an air passage D and at an intermediate 
connection 73 of a piston 7 for air so as to contact with at least one of 
inner and outer side walls at a cylindrical base portion of an elastic 
valve disc 17. A protrusion or a recess for fixing the cylindrical base 
portion with respect to the longitudinal wall is provided to at least one of 
the contact faces between the longitudinal wall and the cylindrical base 
portion and, under the condition where the elastic valve disc 17 is fixed 
to the longitudinal wall with the aid of the protrusion or the recess, the 
elastic valve disc 1 7 is set so that an upper side outer edge portion of 
an outer valve part of the elastic valve disc 17 is brought into contact 
with the underface of the intermediate connection 73 at a position 
outside the air suction hole F and so that a lower side inner edge 
portion of an inner valve part of the elastic valve disc 17 is brought into 
contact with the upper face of an annular protrusion 8c provided on an 
outer circumferential face of a piston 8 for a liquid at a position below an inlet of the air passage D. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]A cylinder pinched and fixed by a body-ports part and a lid of a container is formed as a dual cylinder which 
carried out integral moulding of a cylinder for air of a major diameter, and the cylinder for liquid of a byway in same mind 
via a joining segment, A tubed piston for liquid to which a piston body installed in the state where it was energized 
upwards by a spring, in a dual cylinder so that up-and-down motion is possible ****s in a cylinder for liquid, 
it is constituted by piston for air which carried out integral moulding of the tubed lower major diameter which ****s in a 
tubed top narrow diameter portion connected with this piston for liquid, and a cylinder for air in same mind via an 
intermediate connection part, Are surrounded by a cylinder for liquid, and piston for liquid, and a fluid chamber is formed, it 
is surrounded by a cylinder for air and a joining segment, and piston for air, an air chamber is formed in the outside of a 
piston for liquid, and a mixing chamber is formed above these both **, and. A bubble passage which is open for free 
passage in a mixing chamber in an upper bed part of a piston body which an air duct which opens an air chamber and a 
mixing chamber for free passage was formed between a top narrow diameter portion inner surface of a piston for air, and 
upper external of a piston for liquid, and a liquid path which opens a fluid chamber and a mixing chamber for free passage 
was formed in the fluid chamber upper part in a piston for liquid, and penetrated a lid of a container. 
Are the above the foaming pump container which it had, and between a suction hole and an air duct, A wall portion of a 
tubed base of an elastic valve element prolonged in a sliding direction so that inside-and-outside one side may be 
contacted at least is formed in an intermediate connection part of a piston for air, and. After heights or a crevice for fixing a 
tubed base at least to one side of a contact surface of this wall portion and a tubed base to this wall portion is formed and 
an elastic valve element has been fixed to a wall portion by these heights or crevice, An elastic valve element is installed 
so that an upper part outer edge section of a method valve portion of outside may contact the undersurface of an 
intermediate connection part outside a suction hole and a bottom common-law marriage part of an inner direction valve 
portion may contact the upper surface of annular protrusions provided in a peripheral face of a piston for liquid in a lower 
part rather than an entrance of an air duct. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the lnvention]ln this invention, the nozzle body of the foaming pump installed in the package body is depressed. 
In therefore, the state where it was considered as the homogeneous bubble after mixing with air and making the fizz fluid 
accommodated in the package body foam. It is related with the foaming pump container used as containers, such as a 
shampoo, hand soap, a facial wash, a charge for a haircut, a shaving agent, etc. which were made to carry out the 
regurgitation to the exterior of the container through the nozzle body. 

[0002] 

[Description of the Prior Art]Fizz fluids accommodated in the package body, such as a shampoo, hand soap, a facial 
wash, a charge for a haircut, and a shaving agent, It feeds in a mixing chamber by depressing the nozzle body currently 
fixed to the upper bed of a piston body in the air inhaled from the outside of a package body, After making it mix in a 
mixing chamber, making both foam, passing sheet-shaped porous bodies, such as gauze, and making it a homogeneous 
bubble, about the foaming pump container which was made to carry out the regurgitation to the exterior of the container 
through the nozzle body, some proposals are made by these people and it is already publicly known. (For example, 
references, such as the international publication WO 92/No. 08657 gazette, JP.4-293568A JP.3-7963.U, JP.6-32346.U, 
and JP.6-69161.U) 

[0003]Namely, in such a publicly known foaming pump container. To the dual cylinder which consists of a cylinder for air 
of a major diameter, and a cylinder for liquid of a byway by the same mind fixed to the lid put on the regio oralis of a 
package body. The piston body which consists of the piston for air of a major diameter and the piston for liquid of a byway 
which move the inside of this dual cylinder up and down to shaft orientations, respectively, and are energized upwards by 
the elasticity of the spring is installed. 

[0004]By that cause, by this dual cylinder and a piston body, form an air chamber and a fluid chamber and. The mixing 
chamber which is open for free passage to this air chamber and a fluid chamber, respectively is formed above both **, the 
air duct which makes this mixing chamber and an air chamber open for free passage is formed between the upper inner 
surface of the piston for air, and the upper external of the piston for liquid, and the liquid path which makes this mixing 
chamber and a fluid chamber open for free passage is formed in the piston for liquid. 

[0005]And provide the 1st check valve in which the inside of this fluid chamber carries out an opening at the time of 
negative pressure in the lower end of a fluid chamber, and to the liquid path upper bed of the fluid chamber upper part. 
When a fluid chamber is pressurized, provide the 2nd check valve that carries out the opening of the exit from a liquid path 
to a mixing chamber, and further in the cylinder lower end for liquid of the lower part of the 1st check valve. While 
attaching the liquid absorption pipe prolonged even at the pars basilaris ossis occipitalis of a package body, the nozzle 
body which has a bubble passage is adhered to the upper bed of the piston body which penetrated the lid and was made 
to extend up, and the sheet shaped porous body is allocated in the bubble passage of this nozzle body so that the mixing- 
chamber downstream may be crossed. 

[0006]To the intermediate connection part which the vent for introducing air into the head space of a package body is 
established in the cylinder for air, and connects the lower major diameter and top narrow diameter portion of the piston for 
air with it. The suction hole for introducing external air in an air chamber at the time of the negative pressure in an air 
chamber was established, and the 3rd check valve provided with the valve element for opening and closing it is provided 
to this suction hole. 

[0007]About the foaming pump container provided with the above structures. For example, in what is shown in gazettes 
other than JP.6-69161 ,U, the ball valve is used as the 3rd check valve, and between the valve seat by the side of the 
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edge part undersurface of a suction hole and the heights for the prevention from ball omission is equipped with the ball of 
the ball valve so that specified quantity up-and-down motion is possible. 

[0008]When speed when depressing a nozzle body (piston body) is quite slow, the ball valve as such 3rd check valve, It 
does not go up as the pressure in an air chamber is required to resist the prudence and push up a ball valve, Therefore, 
the air in an air chamber falls out from the suction hole which is not closed thoroughly [ in order that a ball valve may not 
stick to a valve seat ], As a result, while air has not been supplied to a mixing chamber by it, a nozzle body descends, and 
there is a fault that the situation where a bubble does not come out from a nozzle body even if it depresses a nozzle body 
occurs. 

[0009]On the other hand, in what is shown in JP.6-691 61 ,U. As the 3rd check valve for opening and closing a suction 
hole, are using the elastic valve element which served not as a ball valve but as the opening and closing valve of an air 
duct, and this elastic valve element, It has a structure provided with the way valve portion and the inner direction valve 
portion of the shape of a light-gage annulus ring prolonged in an inner direction near the lower end of a tubed base 
outside the shape of a light-gage annulus ring prolonged in the method of outside near the lower end of a tubed base and 
this tubed base. 

[0010]And at least a part of the tubed base such an elastic valve element between a suction hole and an air duct, Contact 
the inner surface of the wall portion formed in the intermediate connection part of the piston for air, and the upper part 
outer edge section of the method valve portion of the outside contacts the undersurface of the intermediate connection 
part outside a suction hole, among those the bottom common-law marriage part of a direction valve portion rather than the 
entrance of an air duct in a lower part. It is installed as the suction hole is closed, when a nozzle body is in an upper limit 
position by equipping the air chamber side of the intermediate connection part of the piston for air so that the upper 
surface of the annular protrusions formed in the peripheral face of the piston for liquid may be contacted. 
[0011]Even if this depresses a nozzle body slowly compared with what uses a ball valve as a valve element of the 3rd 
check valve, The air which the air in an air chamber did not leak from a suction hole, and was pressurized within the air 
chamber, Since the common-law marriage side of an inner direction valve portion is pushed up, an inner direction valve 
portion is separated from the upper surface of the annular protrusions of the piston for liquid, the opening of the entrance 
of an air duct is carried out and it is pressed fit in a mixing chamber through this air duct, it is not said that a bubble does 
not come out from a nozzle body. 

[0012]Shortly after canceling depression of a nozzle body (piston body), the inside of an air chamber becomes 
atmospheric pressure, The negative pressure in the air chamber produced when the piston for air goes up with a rise of 
the nozzle body which the common-law marriage part of the inner direction valve portion which was being displaced 
upwards returns to the original position, and goes up according to the energizing force of a spring, Since it serves to 
maintain closing of the air duct of an inner direction valve portion, after breathing out a bubble, there is an advantage that 
the bubble which remained in the mixing chamber and the bubble passage of a nozzle body can prevent flowing 
backwards an air duct and entering in an air chamber. 
[0013] 

[Problem(s) to be Solved by the Invention] however, the result of subsequent research - the above - when an elastic 
valve element was used as the 3rd check valve of a foaming pump container [ like ], it became clear that there were the 
still following faults. 

[0014]Namely, in the foaming pump container which uses the above elastic valve elements. The opening of a suction hole 
is that a piston body goes up by the energizing force by the elasticity of a spring (the piston for air goes up), The inside of 
an air chamber becomes negative pressure, and by the differential pressure of the inside and outside of an air chamber 
which this produces, outside an elastic valve element, the outer edge section of a way valve portion is displaced caudad 
(displaced so that it may separate from the intermediate connection part of the piston for air), and happens. 
[0015]Since the grade of the negative pressure in an air chamber will become high and a suction hole will work as a 
resistance force to rises of a piston body if it becomes difficult to carry out an opening and a suction hole does not carry 
out an opening immediately if the outer edge section of the method valve portion of outside cannot be easily displaced at 
this time, Waiting time becomes long, when the rise speed of a piston body becomes slow and the regurgitation of the 
bubble is carried out continuously as a result (since the user cannot carry out the regurgitation of the bubble of the 
quantity of a wish early, he is irritated), When excessive, the result that no piston body goes up and there is even in an 
upper limit position (the regurgitation of the bubble of the specified quantity cannot be carried out) will be brought. 
[0016]Therefore, a way valve portion is used more as light-gage (about 0.10 mm - 0.20 mm) within limits which can be 
fabricated, and the slight differential pressure of the inside and outside of an air chamber also enables it to be displaced 
outside an elastic valve element so that the above situations may not arise. 
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[0017]The air of an air chamber is pressurized by the piston for air which descends in connection with depression of a 
nozzle body (piston body), and the common-law marriage part of the inner direction valve portion of an elastic valve 
element is displaced to the opening of an air duct by the pressure, and it happens by separating from the upper surface of 
the annular protrusions of the piston for liquid. 

[001 8]ln this case, since power strong against carrying out the opening of the air duct will be required if the common-law 
marriage part of an inner direction valve portion cannot be displaced easily, In order to give sensibility that it is hard to use 
for a user, as long as the inner direction valve portion of an elastic valve element can also be fabricated so that such a 
situation may not arise, it is using light-gage (about 0.10 mm - 0.20 mm). 

[0019]On the other hand, also when the inside of an air chamber is pressurized and it is decompressed, in order to 
maintain a contact state with the wall portion inner surface of the intermediate connection part of the piston for air, and in 
order to make wearing of an elastic valve element easy, the tubed base of an elastic valve element, since it is not so 
preferred that it is thin meat - the method valve portion of outside, and an inner direction valve portion - a few - being 
heavy-gage (about 0.20 mm or more) - it is carrying out. 

[0020]However, although it seems that it is based on the size error resulting from the metallic mold process tolerance and 
molding accuracy of an elastic valve element, Also with the foaming pump container of the type which uses the above 
elastic valve elements as the 3rd check valve, if a nozzle body is depressed slowly, The air in an air chamber leaks from a 
suction hole outside, or while a nozzle body goes up, When it became clear that what the bubble which remained in the 
mixing chamber flows backwards an air duct, and enters in an air chamber from the crevice between the annular 
protrusions of the piston peripheral face for liquid and an inner direction valve portion occurred at a rate of a piece in 
hundreds of pieces and the cause was investigated, the following facts became clear. 

[0021]Namely, in the foaming pump container which uses the above elastic valve elements. Since the wall portion inner 
surface of the intermediate connection part of an elastic valve element and the piston body for air is only carrying out 
friction engagement if a nozzle body (piston body) is depressed and the air in an air chamber is pressurized, It moves so 
that the whole elastic valve element may shift upwards for a while by the pressure of air, and when a nozzle body (piston 
body) goes up with the elasticity of a spring and the inside of an air chamber reaches negative pressure in connection with 
it, it moves so that the whole elastic valve element may shift caudad. 

[0022]lf the wall thickness of a tubed base is too thick at this time, or a touch area with the wall portion inner surface of the 
piston for air is too large, even if it will cancel depression of a nozzle body, With the frictional resistance between a tubed 
base and a wall portion, the whole elastic valve element by that (it does not return to the position of a yuan) which does 
not immediately descend. Since the outer edge section of the method valve portion of outside which has closed the 
suction hole does not immediately carry out an opening and the common-law marriage part of an inner direction valve 
portion does not immediately contact the annular protrusions of the piston for liquid even if the inside of an air chamber will 
be in a negative pressure state with a rise of a nozzle body, the bubble in a mixing chamber will flow backwards an air 
duct, and it will enter in an air chamber. 

[0023]Similar1y, when the inside of an air chamber is in a negative pressure state with a rise of a nozzle body, air enters in 
an air chamber from a suction hole, but. Since it moves so that the whole elastic body may also shift below, even if a rise 
of a nozzle body finishes and the inside of an air chamber becomes the same pressure as atmospheric pressure, the 
method valve portion of outside may be in the state, i.e., the state where the suction hole is not closed, where it is not in 
contact with the undersurface of an intermediate connection part on the outside of a suction hole. 

[0024]Then, since whether the pressures in an air chamber are few will go up if a nozzle body (piston body) is depressed 
slowly, it does not become the power of displacing the outer edge section of the method valve element of outside, and 
making the undersurface of an intermediate connection part contacting on the outside of a suction hole, but air results in 
leaking from the suction hole which is not closed outside. 

[0025]ln the foaming pump container which this invention makes dissolution of the above problems a technical problem, 
and uses the above elastic valve elements, By making opening and closing of the suction hole by this elastic valve 
element, and an air duct perform in the always same position, Even when a nozzle body is depressed slowly, the air in an 
air chamber leaks from a suction hole outside, and the air of the specified quantity is not supplied in a mixing chamber, or, 
When depression of a nozzle body is stopped, the bubble in a mixing chamber makes it a technical problem to make it an 
air duct not referred to as flowing backwards and going into an air chamber. 
[0026] 

[Means for Solving the Problem]ln order that this invention may solve the above technical problems, a sheet shaped 
porous body is allocated so that a nozzle body characterized by comprising the following may adhere and this bubble 
passage may be crossed to the mixing-chamber downstream of this bubble passage, and. The 1st check valve in which 
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inside of the above-mentioned fluid chamber carries out an opening at the time of negative pressure is provided in a lower 
end of this fluid chamber, A liquid absorption pipe prolonged even at the pars basilaris ossis occipitalis of a package body 
is attached to a cylinder lower end for liquid of a lower part of this 1st check valve, The 2nd check valve that carries out 
the opening of the exit from a liquid path to a mixing chamber when inside of the above-mentioned fluid chamber is 
pressurized, It is provided in an upper bed of this liquid path, and a vent for introducing air into a head space of a package 
body is established by cylinder for air, A suction hole which introduces air besides an air chamber in an air chamber at the 
time of negative pressure in an air chamber is established by intermediate connection part of a piston for air, and further 
as the 3rd check valve, An elastic valve element which extended a way valve portion to a method of outside near the 
lower end part of a tubed base in light-gage annulus ring-like outside, and extended a light-gage annulus ring-like inner 
direction valve portion to an inner direction receives an above-mentioned entrance and a suction hole of an air duct, 
Usually, so that both a suction hole and an air duct are closed, inside of an air chamber carries out the opening of the 
suction hole at the time of negative pressure, and closing of an air duct is maintained, and the opening of the air duct may 
be carried out when an air chamber is pressurized, and closing of a suction hole may be maintained, In a foaming pump 
container attached to the air chamber side of an intermediate connection part of a cylinder for air, between a suction hole 
and an air duct, A wall portion of a tubed base of an elastic valve element prolonged in a sliding direction so that inside- 
and-outside one side may be contacted at least is formed in an intermediate connection part of a piston for air, and. After 
heights or a crevice for fixing a tubed base at least to one side of a contact surface of this wall portion and a tubed base to 
this wall portion is formed and an elastic valve element has been fixed to a wall portion by these heights or crevice, What 
is characterized by installing an elastic valve element so that an upper part outer edge section of a method valve portion of 
outside may contact the undersurface of an intermediate connection part outside a suction hole and a bottom common-law 
marriage part of an inner direction valve portion may contact the upper surface of annular protrusions provided in a 
peripheral face of a piston for liquid in a lower part rather than an entrance of an air duct. 

As indicated to above-mentioned claim 1 , a cylinder pinched and fixed by a body-ports part and a lid of a container, A 
tubed piston for liquid to which a piston body which is formed as a dual cylinder which carried out integral moulding of a 
cylinder for air of a major diameter and the cylinder for liquid of a byway in same mind via a joining segment, and is 
installed in the state where it was energized upwards by a spring, in a dual cylinder so that up-and-down motion is 
possible ****s in a cylinder for liquid. 

It is constituted by piston for air which carried out integral moulding of the tubed lower major diameter which ****s in a 
tubed top narrow diameter portion connected with this piston for liquid, and a cylinder for air in same mind via an 
intermediate connection part, Are surrounded by a cylinder for liquid, and piston for liquid, and a fluid chamber is formed, it 
is surrounded by a cylinder for air and a joining segment, and piston for air, an air chamber is formed in the outside of a 
piston for liquid, and a mixing chamber is formed above these both **, and. A bubble passage which is open for free 
passage in a mixing chamber in an upper bed part of a piston body which an air duct which opens an air chamber and a 
mixing chamber for free passage was formed between a top narrow diameter portion inner surface of a piston for air, and 
upper external of a piston for liquid, and a liquid path which opens a fluid chamber and a mixing chamber for free passage 
was formed in the fluid chamber upper part in a piston for liquid, and penetrated a lid of a container. 

[0027] 

[Embodiment of the Invention] Hereafter, the embodiment of the foaming pump container of this invention is described in 
detail based on a drawing. 

[0028] Drawing 1 shows one embodiment of the foaming pump container of this invention, and in the foaming pump 
container 1 of this embodiment. The base cap 3 put on the regio oralis of the package body 2 was penetrated, the nozzle 
body 4 which is an upper bed discharge part of a foaming pump has projected up rather than the base cap 3, and the 
exaggerated cap 5 is attached to the base cap 3 so that this nozzle body 4 may be covered from the upper part. 
[0029]The package body 2 made of a synthetic resin accommodates the fizz fluid containing a surface-active agent, and a 
shampoo, hand soap, a facial wash, a charge for a haircut, a shaving agent, etc. to this package body 2. The base cap 3 
which the male screw part is formed in the peripheral face of the regio oralis 2a, and formed the female screw portion in 
the inner skin of the skirt part 31, A foaming pump which is explained below is fixed to the package body 2, and it is put on 
the regio oralis 2a of the package body 2 by screwing via the packing 1 1 in the state where the airtightness in the package 
body 2 is maintained. 

[0030]The foaming pump which uses the nozzle body 4 as an upper bed discharge part is that the upper bed edge part of 
the cylinder body 6 which is one of members forming is pinched with the regio oralis 2a and the base cap 3, and it is being 
fixed to the package body 2 and it explains the structure of each portion of such a foaming pump hereafter. 
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[0031]The cylinder body 6 of a foaming pump is the dual cylinder made of a synthetic resin by which integral moulding 
was carried out with the injection molding method, The cylinder 61 for air of a major diameter and the cylinder 62 for liquid 
of a byway which have been arranged in same mind are formed in one via the joining segment 63, and in the upper bed 
opening edge of Schiling 61 for air. The circular flange 64 laid in the regio-oralis 2a upper bed of the package body 2 via 
the annular packing 1 1 is formed. 

[0032]The short major-diameter portion which is equivalent to the inside diameter of the upper bed part of the regio oralis 
2a of the package body 2 following the flange 64 as for the cylinder 61 for air of the dual cylinder 6, or has an outer 
diameter of a byway for a while, From it, it is tubed [ which consists of a cylinder wall whose uniform inside diameter is 
slightly long in a byway ], and it was reversed from the lower end of this cylinder wall to the upper part, and the joining 
segment 63 is prolonged in the method of the inside of a diameter direction. 

[0033]The cylinder 62 for liquid of the dual cylinder 6 is what the upper bed was connected with the end in a diameter 
direction of the joining segment 63, and is caudad prolonged from this joining segment 63, To the lower end of the cylinder 
wall 62a of a cylindrical shape with the same inside diameter, making an inside diameter small.The circular pedestal 
section 62b used as the holder part of the lower end of the tubed lock body mentioned later is formed, The valve seat part 
62c of the shape of a funnel which serves as a valve seat of the ball valve 1 2 in the lower part is formed, The lower hole 
62d of the cylindrical shape for pressing fit the liquid absorption pipe 13 for furthermore sucking up the fizz fluid caudad 
accommodated in the package body 2 is formed, and the liquid absorption pipe 13 pressed fit in the lower hole 62d is 
prolonged even near the pars basilaris ossis occipitalis of the package body 2. 

[0034]To the above dual cylinders 6, in the cylinder-wall upper part of the cylinder 61 for air. The vent E for introducing air 
into the head space (space part of the upper part [ oil level / W ]) of the package body 2 is drilled, The ball valve 12 is laid 
on the valve seat part 62c of the cylinder 62 for liquid, The 1st check valve that carries out the opening of the entrance of 
the lower end of this fluid chamber B at the time of the negative pressure of the fluid chamber B which is surrounded by 
the cylinder 62 for liquid of the dual cylinder 6 and the piston for liquid mentioned later, and is formed in it is constituted by 
the valve seat part 62c and the ball valve 12. 

[0035]The piston body of a foaming pump really connects the piston 7 for air and the piston 8 for liquid made of a synthetic 
resin by which integral moulding was carried out with the injection molding method, respectively in same mind, and the 
dual cylinder 6 is received, The sliding seal part 74 of the piston 7 for air slides over the cylinder-wall inner surface of the 
cylinder 61 for air, the sliding seal part 8b of the piston 8 for liquid slides over the cylinder-wall inner surface of the cylinder 
62 for liquid, and the nozzle body 4 is connected with the upper bed of the piston 7 for air. 

[0036]The piston 7 for air of a piston body is what formed in one the top narrow diameter portion 71 of an axial center part, 
and this top narrow diameter portion 71 and the lower major diameter 72 arranged in same mind via the intermediate 
connection part 73, The intermediate connection part 73 was formed in the diameter direction inside from the upper bed of 
the lower major diameter 72, and the top narrow diameter portion 71 has risen from the inside edge part of the 
intermediate connection part 73 up, and in the lower end of the lower major diameter 72. The sliding seal part 74 is formed 
in one so that airtightness can fully be secured between the cylinder inside surfaces of the cylinder 61 for air and it can 
slide on a sliding direction to this cylinder inside surface. 

[0037]To the vent E established in the cylinder-wall upper part of the cylinder 61 for air, the sliding seal part 74 of the 
piston 7 for air is in the state which has a piston body (cylinder 61 for air) in an upper limit position, and it is formed so that 
the portion of the vent E may be covered from the inside, and a section may serve as the shape of type of shallow KO. 
[0038]ln the top narrow diameter portion 71 of the piston 7 for air, the inside of the upper part serves as the mixing 
chamber C, To the lower inner face of the top narrow diameter portion 71 where the piston 8 for liquid is pressed fit by the 
inside of the lower part turning into a press in part of the piston 8 for liquid. While two or more fluting parts are provided so 
that the air duct D may be formed between the outside surfaces of the piston 8 for liquid, the upper part of the top narrow 
diameter portion 71 used as the mixing chamber C, The diameter is reduced so that an inside diameter may become 
smaller than the outer diameter of the piston 8 for liquid, and two or more longitudinal ribs 71a are radiately formed in the 
inner skin, and the upper bed serves as an opening hole part. 

[0039]Each longitudinal ribs formed between each fluting part which serves as the air duct D in the lower part of the top 
narrow diameter portion 71 , the inside diameter of the imaginary circle which connects the inner surface so that the piston 
8 for liquid can be pressed fit - the outer diameter of the piston 8 for liquid (except for near the upper bed of each 
longitudinal ribs), and abbreviation - it being made equal and. Near the upper bed of each longitudinal ribs (directly under 
[ of the upper part whose diameter was reduced ]), Where [ which spreads an upside inside diameter, abbreviation, etc. 
whose diameter was reduced ] it is carried out and the piston 8 for liquid is pressed fit in the lower part of the top narrow 
diameter portion 71 by that cause, the inside diameter of the imaginary circle for which the inner surface of each 
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longitudinal ribs is connected, so that the piston 8 for liquid cannot be pressed fit, The section inverse L-shaped air duct D 
is formed of each fluting part, and it is formed so that it may be open for free passage from the lower part of the top narrow 
diameter portion 71 to the mixing chamber C in the upper part of the top narrow diameter portion 71 . 
[0040]The fluting part for forming the air duct D may be provided in the outside surface [ not the inner surface of the top 
narrow diameter portion 71 of the piston 7 for air but ] side of the piston 8 for liquid. 

[0041]The piston 8 for liquid of the piston body is carrying out the shape of a cylindrical shape, and the whole to the inner 
surface side of an upper bed part. While the mortar-like (the shape of or a funnel) valve seat part 8a used as a major 
diameter is formed so that an inside diameter goes up, in a lower end part. The sliding seal part 8b which moves the 
cylinder-wall 62a inner surface of the cylinder 62 for liquid up and down in the state of fluid-tight is formed, and the inside 
of the sliding seal part 8b is formed in a circle so that it may become a holder part by the side of the upper bed of the coil 
spring 14 mentioned later. 

[0042]The axial center centrum of the piston 8 for liquid is formed smaller than the inside diameter by the side of the lower 
part, and is a position near the boundary by the side of this upper part and the lower part, and the inside diameter by the 
side of the upper part in the peripheral face of the piston 8 for liquid. The annular protrusions 8c are formed so that it may 
become a contact surface with the undersurface side common-law marriage part of the inner direction valve portion 17c of 
the elastic valve element 17 mentioned later. 

[0043]The above pistons 7 for air and the pistons 8 for liquid, By the upper bed portion of the piston 8 for liquid being 
pressed fit in the lower part of the top narrow diameter portion 71 of the piston 7 for air. The piston bodies 7 and 8 which 
are connected in one as a piston body and unified such, By inserting the piston 7 for air into the cylinder 61 for air, and 
inserting the piston 8 for liquid into the cylinder 62 for liquid to the above-mentioned dual cylinder 6, it is attached so that it 
can move up and down in one. 

[0044]By attachment by such the dual cylinder 6 and the piston bodies 7 and 8. It is surrounded by the cylinder 61 for air 
of the dual cylinder 6, the joining segment 63, and the piston 7 for air and the piston 8 for liquid of a piston body, and the 
air chamber A is formed, and it will be surrounded by the cylinder 62 for liquid, and the piston 8 for liquid, and the fluid 
chamber B will be formed. 

[0045]About the piston bodies 7 and 8 and the dual cylinder 6 which are attached as mentioned above. On the occasion of 
the attachment, by a spring being infixed between the piston bodies 7 and 8 and the dual cylinder 6, i.e., this embodiment. 
The piston bodies 7 and 8 are always energized up to the dual cylinder 6 by the coil spring 14 being infixed via the tubed 
lock body 1 6 between the lower end vicinity of the cylinder 62 for liquid, and the lower end vicinity of the piston 8 for liquid. 

[0046]By what a ball valve is laid in the valve seat part 62c of the shape of a funnel of the lower end vicinity for as already 
stated to the cylinder 62 for liquid. The 1 st check valve that carries out the opening of the entrance of the lower end of the 
fluid chamber B at the time of the negative pressure in the fluid chamber B is constituted, and in the fluid chamber B, It is 
equipped with the cylindrical valve element 15 and the tubed lock body 16 by which all were fabricated with the synthetic 
resin, respectively, and, thereby, the 2nd check valve that makes the liquid port of the upper bed of the piston 8 for liquid 
open and close by up-and-down motion of the piston bodies 7 and 8 is constituted. 

[0047]The lower part side is formed in the byway by the major diameter, and the upper part side the cylindrical valve 
element 15 with which it is equipped in the fluid chamber B. It has the portion which enlarged the diameter suddenly that 
the valve element part 15a of the reverse conical trapezoid of a major diameter is formed in the upper bed part of a major 
diameter, and a level difference part is further formed in the lower end part of a byway, and the larger diameter part 15b to 
which the tip part was tapering off is formed, respectively. 

[0048]The outer diameter by the side of the upper part (major diameter) of the cylindrical valve element 15 is in the state 
where are a byway and the cylindrical valve element 15 was inserted from the upper part into the piston 8 for liquid rather 
than the small inner diameter part of the upper part of the piston 8 for liquid, The crevice between the peripheral face by 
the side of the upper part (major diameter) of the cylindrical valve element 1 5 and the inner skin of the small inner 
diameter part of the upper part of the piston 8 for liquid is formed as the liquid path G. 

[0049]The valve element part 15a of the upper bed part of the cylindrical valve element 1 5 serves as a major diameter at 
least rather than the minimum inside diameter of the valve seat part 8a of the upper bed part of the piston 8 for liquid 
mortar-like in the maximum outer diameter part, Of the valve element part 15a of the cylindrical valve element 15, and the 
valve seat part 8a of the piston 8 for liquid, the 2nd check valve that opens and closes the upper bed of the liquid path G 
of the upper part of the piston 8 for liquid is formed. 

[0050]The tubed lock body 16 with which it was equipped in the fluid chamber B is set up in the state where it supported to 
the pedestal section 62b of the cylinder 62 lower part for liquid, The circular holder part 16a is formed in the lower end 
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part, and the upper part is formed as a cylinder part which formed radiately two or more opening grooves (or groove) 16b 
of the lengthwise direction used as the liquid path G, It is formed as the body 16c with the perfect (it is nonporous) upper 
part, and 16 d of turning-inward annular projections are formed in the upper bed part. 

[0051]lt is that from which the holder part 16a of a lower end part turns into a holder part by the side of the lower end of 
the coil spring 14 about this tubed lock body 16, By stopping the larger diameter part 15b of the lower end of the cylindrical 
valve element 1 5, and preventing a rise of the cylindrical valve element 15 by 16 d of turning-inward annular projections of 
an upper bed part. It has two incomes with the valve element part 15a of the cylindrical valve element 15 contacting the 
valve seat part 8a of the piston 8 for liquid, The upper limit position of the piston 8 (and piston 7 for air) for liquid energized 
up by the coil spring 14 is regulated, and the rise distance of the ball valve 12 of the 1st check valve 10 is regulated by the 
lower end part of the tubed lock body 16. 

[0052]To the air chamber A side of the intermediate connection part 73 of the piston 7 for air. At the time of the negative 
pressure of the air chamber A from which capacity changes with up-and-down motion of the piston 7 for air , air is 
introduced in the air chamber A from the suction hole F (when the piston bodies 7 and 8 go up), and the 3rd check valve 
for moreover carrying out the opening of the entrance of the air duct D only at the time of the application of pressure of the 
air chamber A is provided. 

[0053]By this embodiment, this 3rd check valve The undersurface (field by the side of the air chamber A) of the 
intermediate connection part 73, The suction hole F (what [ was illustrated ] two pieces) established by the intermediate 
connection part 73. It is constituted by the intermediate connection part 73 of the piston 7 for air, the annular protrusions 
8c formed in the peripheral face of the piston 8 for liquid in the position of the small lower part rather than the boundary of 
the top narrow diameter portion 71 , the entrance of the air duct D, and the elastic valve element 17 made of soft synthetic 
resin allocated by the position which can close the suction hole F. 

[0054]The elastic valve element 17 receives the short cylindrical tubed base 17a, as shown in drawing 2 , The method 
valve portion 17b of outside circular with the thin meat prolonged in the method of outside near the lower end part of the 
tubed base 17a, Near the lower end part of the tubed base 17a, with the thin meat prolonged in an inner direction, form 
the circular inner direction valve portion 17c in one, and the method valve portion 17b of outside, The undersurface side is 
formed so that the upper surface side may serve as concave shape by convex shape, and the inner direction valve portion 
17c is formed so that the undersurface side may serve as concave shape by convex shape in the upper surface side. 
[0055]Although not provided in this embodiment, it is desirable to provide an annular projection in the undersurface side 
common-law marriage part of the upper surface side outer edge section of the way valve portion 17b and the inner 
direction valve portion 17c outside the elastic valve element 17, respectively for the airtight improvement at the time of 
contacting each valve seat. 

[0056]Since the above elastic valve elements 17 are fixed to a prescribed position, as shown in drawing 3 , to the 
intermediate connection part 73 of the piston 7 for air. Between the air duct D formed between the upper external of the 
piston 8 for liquid, and the inner surface of the top narrow diameter portion 71 , and the suction hole F established by the 
intermediate connection part 73, the annular groove 73a which projects up is formed in one so that the tubed base 17a of 
the elastic valve element 17 can be inserted from the undersurface side (air chamber A side). 

[0057]And the tubed base 17a of the elastic valve element 17 inserted in this embodiment into the annular groove 73a 
formed in the intermediate connection part 73 of the piston 7 for air, By the heights which touched the wall portion 73b 
inside [ diameter direction ] the annular groove 73a, and were formed in the contact surface by the side of the wall portion 
73b by the inner skin side of the tubed base 17a, and the crevice formed in the contact surface by the side of the tubed 
base 17a being engaged. The tubed base 17a of the elastic valve element 17 is being fixed so that it may not move to the 
wall portion 73b. 

[0058]About engagement to the wall portion 73b of the intermediate connection part 73 of the piston for air, and the tubed 
base 17a of the elastic valve element 17. The wall portion 73c of the diameter direction outside of the annular groove 73a 
may be contacted the peripheral face side of not only the above structures but the tubed base 17a, or inside-and-outside 
both sides of the tubed base 17a and the wall portions 73b and 73c of the both sides of the annular groove 73a may be 
contacted, respectively. 

[0059]Also about the heights and the crevice which are formed in the contact surface of the tubed base 17a and the 
intermediate connection part 73 (wall portion). Heights may be formed in which side, a crevice may be formed in which 
side, heights and a crevice may be formed in one side, the crevice and heights corresponding to a side with it of another 
side may be formed, and the combination can be changed suitably and can be suitably changed also about the number of 
the heights formed or crevices. 

[0060]The elastic valve element 17 is in the state where the tubed base 17a is being fixed to the intermediate connection 
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part 73 (wall portion 73b) of the piston 7 for air, The upper surface side outer edge section of the method valve portion 17b 
of outside contacts the undersurface (air chamber A side) of the intermediate connection part 73 on the diameter direction 
outside from the suction hole F, and. It is installed in the air chamber A and the inner direction valve portion 17c of the 
elastic valve element 17 has sufficient interval to be displaced upwards to the undersurface of the upper intermediate 
connection part 73 so that the undersurface side common-law marriage part of the inner direction valve portion 17c may 
contact the upper surface of the annular protrusions 8c formed in the piston 8 for liquid. 

[0061]ln the 3rd check valve in which the elastic valve element 17 was installed as mentioned above. Usually, the outer 
edge section of the method valve portion 17b of outside contacted the undersurface of the intermediate connection part 
73, and closed the air chamber A and the suction hole F which is the communicating paths of the open air, and the 
common-law marriage part of the inner direction valve portion 17c contacted the annular protrusions 8c of the piston 8 for 
liquid, and has closed the inlet part to the air duct D from the air chamber A. 

[0062]And if the piston 7 for air descends and the pressure in the air chamber A increases, as shown in drawing 4 , By 
displacing the inner direction valve portion 17c of an elastic valve element up (elastic deformation), and separating from 
the annular protrusions 8c, When the opening of the entrance of the air duct D is carried out, and the piston 7 for air goes 
up conversely and the inside of the air chamber A becomes negative pressure, as shown in drawing 5 , the opening of the 
suction hole F will be carried out by displacing the way valve portion 17b caudad outside an elastic valve element (elastic 
deformation), and separating from the undersurface of the intermediate connection part 73. 

[0063]About the nozzle body 4 used as the discharge part of a foaming pump. The breakthrough of L type is what is 
formed as the bubble passage 4c so that a side wall part may be formed in the double wall of the internal cylinder part 4a 
and the outer tube section 4b and may be crooked through the inside of the internal cylinder part 4a in this embodiment in 
the upper part, By making the lower end part of the internal cylinder part 4a of the nozzle body 4 attach outside from the 
upper bed of the top narrow diameter portion 71 of the piston 7 for air, and adhering, after fixing to the package body 2 the 
dual cylinder 6 which attached the piston bodies 7 and 8 with the base cap 3, The nozzle body 4 is united with the piston 
bodies 7 and 8, and the bubble passage 4c is opened for free passage by the mixing chamber C formed in the inside of 
the upper part of the top narrow diameter portion 71. 

[0064]The adherence to the piston 7 for air is preceded at the bubble passage 4c of the nozzle body 4, By the 
downstream of the mixing chamber C, the porous body electrode holder 9 of the major diameter is inserted into the bubble 
passage 4c by the lower end part stretched to both ends, and the sheet shaped porous bodies 9a and 9b this porous body 
electrode holder 9, For example, the gauze which knit thread made of a synthetic resin as the sheet shaped porous bodies 
9a and 9b, It is what welded and attached this gauze to the both ends of the tubed spacer 9c made of a synthetic resin, 
and it is formed so that the meshes of a net of the porous body 9b of the downstream (side near a delivery) may become 
fine rather than the meshes of a net of the porous body 9a of the upstream (side near the mixing chamber C). 
[0065]The base cap 3 for fixing a foaming pump to the package body 2, The top wall part 3a which carried out the opening 
of the center section, and the skirt part 3b which hung from the outer periphery part of the top wall part 3a, and formed the 
level difference part in the outside surface side on the way, It consists of the erected wall 3c upright from the opening edge 
of the top wall part 3a, and suspension formation of the annular cylinder part in contact with the major diameter inner 
surface of the cylinder 61 for air and the cylinder part more nearly annular than it in a byway is carried out on the 
undersurface of the top wall part 3a, respectively. 

[0066]The skirt part 3b of the base cap 3 is that downward inner skin serves as a female screw portion rather than the 
level difference part, and the female screw portion of the skirt part 3b is screwed in the male screw part formed in the 
peripheral face of the regio oralis 2a of the package body 2, The base cap 3 is put on the regio oralis 2a of the package 
body 2, and the exaggerated cap 5 is attached in the level difference part of the skirt part 3b of the base cap 3. 
[0067]The erected wall 3c upright from the opening edge of the top wall part 3a of the base cap 3, The thickness of the tip 
part tapers off and the inside diameter of the next door and this tip part is turning into a byway gradually, and the outer 
tube section 4b will have few crevices which can pass air, and it will be shown to the nozzle body 4 which adheres from 
the upper part to the piston bodies 7 and 8 to it by the tip part of the erected wall 3c. 

[0068]An example of how to assemble the foaming pump container of this embodiment which consists of each member of 
structure which was stated above is explained below. 

[0069]First, after inserting the ball valve 12 which equips the flange 64 undersurface of the cylinder 61 for air of the dual 
cylinder 6 with the packing 11, and constitutes the 1st check valve in the cylinder 62 for liquid, the tubed lock body 16 is 
inserted and the coil spring 14 is inserted from on the. 

[0070]On the other hand, where reverse is used (the top narrow diameter portion 71 side was carried out caudad), the 
piston 7 for air, After inserting the elastic valve element 17 from the tubed base 17a side first into this and then inserting 
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the cylindrical valve element 15 into the top narrow diameter portion 71 of the piston 7 for air from the valve element part 
15a, the piston 8 for liquid is pushed in strongly in the top narrow diameter portion 71 from the valve seat part 8a side so 
that this cylindrical valve element 15 may be covered. 

[0071]thereby - the inside diameter (inside diameter of the imaginary circle which connects the inner surface of each 
longitudinal ribs) of the lower part of the top narrow diameter portion 71 of the piston 7 for air, and the outer diameter of 
the piston 8 for liquid - abbreviation - since it is equal, the piston 7 for air and the piston 8 for liquid adhere by this 
pushing. 

[0072]The tubed base 17a of the elastic valve element 17 is accommodated in the annular groove 73a of the intermediate 
connection part 73 of the piston 7 for air in that case, and. One side (inner surface) of the tubed base 17a contacts the 
field of the wall portion [ on the other hand / (inside) ] 73b which constitutes this annular groove 73a, and the crevice and 
heights of this contact surface engage with it, and it is fixed so that the tubed base 1 7a may not move within the annular 
groove 73a. 

[0073]ln the state, the upper surface side outer edge section of the way valve portion 17b will contact the undersurface of 
the intermediate connection part 73 by the side of the method of outside [ suction hole / F ] outside the elastic valve 
element 17, and the undersurface side common-law marriage part of the inner direction valve portion 17c of the elastic 
valve element 17 will contact the upper surface of the annular protrusions 8c of the piston 8 for liquid, respectively. 
[0074]Since the method valve portion 17b (and inner direction valve portion 17c) of outside is circular, the elastic valve 
element 17, It is not necessary to carry out alignment with the portion in which the suction hole F of the intermediate 
connection part 73 is formed, and have become what has the so easy assembly operation of a pump, and. Integral 
moulding can be easily carried out with an injection molding method etc., and since each portion is light-gage tabular, it 
can manufacture with a low manufacturing cost. 

[0075]lt inserts doubling both medial axes in the dual cylinder 6 which has already inserted the ball valve 12, the coil 
spring 14, and the tubed lock body 16 for the assembly object of this piston 7 for air, the piston 8 for liquid, the elastic 
valve element 17, and the cylindrical valve element 15. Under the present circumstances, it pushes in somewhat strongly 
so that the larger diameter part 1 5b of the lower end part of the cylindrical valve element 1 5 may extend the portion which 
is 16d of annular projections of turning inward of the tubed lock body 16 and can pass. 

[0076]Next, the base cap 3 is put to the attachment object of each above member from the top narrow diameter portion 71 
side of the piston 7 for air, The dual cylinder 6 is made to hold to the base cap 3 by making the flange 64 of the dual 
cylinder 6 press fit between the skirt part 3b of the base cap 3, and the annular cylinder part under top wall part 3a. 
[0077]Apart from it, insert the porous body electrode holder 9 which attached the porous bodies (gauze) 9a and 9b of 
shielded state to both ends into the bubble passage 4c from the lower end side of the internal cylinder part 4a of the 
nozzle body 4, and it lets the erected wall 3c of the base cap 3 pass for this nozzle body 4, It attaches outside and presses 
fit in the upper bed part of the top narrow diameter portion 71 of the piston 7 for air. 

[0078]While pressing the liquid absorption pipe 13 fit in the lower hole 62d of the cylinder 62 for liquid to the foaming pump 
with base cap 3 assembled as mentioned above, specified quantity restoration of the fizz fluid is carried out into the 
package body 2. 

[0079]And a foaming pump with base cap 3 is inserted into the package body 2 from the liquid absorption pipe 13 side, So 
that the nozzle body 4 may be covered further, after rotating the base cap 3, and screwing and putting the base cap 3 on 
the regio oralis 2a of the package body 2, An assembly of a foaming pump container as shows drawing 1 the exaggerated 
cap 5 by fitting into the level difference part of the skirt part 3b outside surface of the base cap 3 is completed. 
[0080]The operating state of the foaming pump container of this embodiment assembled as mentioned above is explained 
below. 

[0081]Until just before consumers start use from the assembly completion time, a foaming pump container, As shown in 
drawing 1 , the vent E established in the upper part of the cylinder wall of the cylinder 7 for air in the state where the piston 
bodies 7 and 8 are going up to an upper limit position according to the energizing force of the coil spring 14 is closed by 
the sliding seal part 74 of the piston 7 for air. 

[0082]ln the 1st check valve, the ball valve 12 sticks to the valve seat part 62c, and the entrance of the lower end of the 
fluid chamber B is closed, and in the 2nd check valve. The valve element part 15a of the cylindrical valve element 15 
sticks with the mortar-like valve seat part 8a, and the upper liquid path G of the fluid chamber B is closed, and in the 3rd 
check valve. The upper surface side outer edge section of the way valve portion 17b contacts the undersurface of the 
intermediate connection part 73 outside the suction hole F outside the elastic valve element 17, and the suction hole F is 
closed, and. The undersurface side common-law marriage part of the inner direction valve portion 17c of the elastic valve 
element 17 contacts the upper surface of the annular protrusions 8c of piston 8 peripheral face for liquid, and the entrance 
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of the air duct D is closed. 

[0083]lf consumers start use and depress the nozzle body 4 from such a state, as shown in drawing 6 , The piston 7 for air 
by which that upper part is pressed fit in the bubble passage 4c of this nozzle body 4, and the piston 8 for liquid by which 
that upper part is pressed fit in the top narrow diameter portion 71 of this piston 7 for air descend in one, and. The 
cylindrical valve element 15 does not descend until it collides with the lower end of the longitudinal ribs 71a in the mixing 
chamber C of the top narrow diameter portion 71 upper part of the piston 7 for air, but after it collides, it will be depressed 
by this longitudinal rib 71a, and it will descend to it. 

[0084]Therefore, in the 2nd check valve, if a piston body (the piston 7 for air and the piston 8 for liquid) begins to descend, 
the valve element part 1 5a of the cylindrical valve element 15 and the valve seat 8a of the piston 8 for liquid will separate, 
and the exit by the side of the mixing chamber C of the liquid path G will be in an opening state. 

[0085]At this time, by the 1st check valve, while the ball valve 12 had stuck to the valve seat part 62c, the lower end of the 
fluid chamber B is closed, and in the 3rd check valve. In order that the elastic valve element 17 may receive the thrust by 
the side of the intermediate connection part 73 by the pneumatic pressure in the air chamber A pressurized by descent of 
the air piston 7, As opposed to the tubed base 17a fixed to the intermediate connection part 73 as shown in drawing 4 , As 
for the method valve portion 17b of outside, the upper surface side common-law marriage part is contacted on the 
intermediate connection part 73 undersurface still more strongly, in order that the inner direction valve portion 17c may 
bend upwards and the undersurface side common-law marriage part may separate from the annular-protrusions 8c upper 
surface of the piston 8 for liquid, the suction hole F maintains eyelid completely closure, and the opening of the entrance 
of the air duct D is carried out. 

[0086]Therefore, when consumers start use and depress the nozzle body 4 first, only air will be breathed out from the 
bubble passage 4c of the nozzle body 4. 

[0087]Shortly after canceling depression of such first nozzle body 4, the piston 8 for liquid goes up according to the 
energizing force of the coil spring 14, and the piston 7 for air also goes up in one with this, and. In order that the valve seat 
part 8a of the piston 8 for liquid which went up may contact the valve element part 15a of the cylindrical valve element 15 
and may give the power to the upper part after [ the ] small, as the cylindrical valve element 15 also starts a rise and 
shows it to drawing 7 , the piston bodies 7 and 8 return even to an upper limit position. 

[0088]The inside of the air chamber A will be in a negative pressure state, and because the piston 7 for air goes up in one 
with the piston 8 for liquid by that cause in the 2nd check valve. The valve element part 15a of the cylindrical valve 
element 1 5 and the valve seat part 8a of the piston 8 for liquid stick, the exit by the side of the mixing chamber C of the 
liquid path G is closed, and since the cylindrical valve element 15 moreover goes up in one with the piston 8 for liquid, the 
inside of the fluid chamber B will also be in a negative pressure state. 

[0089]When it does so, according to the negative pressure state in the fluid chamber B in the 1st check valve. The ball 
valve 1 2 separates from the valve seat part 62c, and an opening is carried out by the lower end of the fluid chamber B, 
and in the 3rd check valve. As opposed to the tubed base 17a fixed to the intermediate connection part 73 as shown in 
drawing 5 , In order that the method valve portion 17b of outside may bend below, the undersurface side common-law 
marriage part may separate from the intermediate connection part 73 undersurface, the inner direction valve portion 17c 
may return caudad and the undersurface side common-law marriage part may contact the annular-protrusions 22 upper 
surface of the piston for liquid, the opening of the suction hole F is carried out, and the entrance of the air duct D is closed. 

[0090]As a result, in the fluid chamber B, the fizz fluid in the package body 2 is absorbed through the liquid absorption 
pipe 1 3, and. The air of the exterior which advanced from the crevice between the peripheral face of the outer tube section 
4b of the nozzle body 4 and the inner skin of the erected wall 3c of the base cap 3 is supplied in the air chamber A 
through the suction hole F, and the preparatory state of foaming is completed. 

[0091]Since the capacity of the head space of the package body 2 increases only the part from the inside of the package 
body 2 with supply of the fizz fluid into the fluid chamber B, a head space will be in a negative pressure state as it is, but. 
Until it will be in the state of drawing 7 from the state of drawing 6 , The vent E has carried out the opening, and since the 
air of the exterior which advanced from the crevice between the peripheral face of the outer tube section 4b of the nozzle 
body 4 and the inner skin of the erected wall 3c of the base cap 3 is promptly inhaled into the package body 2 from the 
vent E, as for a negative pressure state, such a head space is canceled promptly. 

[0092]ln the stage which returned to the state which the fizz fluid was supplied in the fluid chamber B as mentioned above, 
and showed in drawing 1 . When the nozzle body 4 is depressed again, the piston bodies 7 and 8 and each check valve 
(the 1st - the 3rd check valve) of a foaming pump, From the air chamber A and the fluid chamber B which operated like 
the time of the above-mentioned depressing operation, and were compressed with descent of the piston bodies 7 and 8 
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as a result. Air is sent in in the mixing chamber C through the air duct D, a fizz fluid is sent in in the mixing chamber C 
through the liquid path G in the piston 8 for liquid, and both mix and foam in the mixing chamber C. 
[0093]Then, after this bubble passes in order the porous bodies (gauze) 9a and 9b of the shielded state which came out of 
the mixing chamber C and was allocated in the bubble passage 4c of the nozzle body 4 to the finer-tooth one 9b from the 
one 9a where eyes are coarser and the reconstitution is carried out to a fine homogeneous bubble, it is breathed out from 
the tip opening of the nozzle body 4. 

[0094]And when the depressing operation of the nozzle body 4 is canceled, the piston bodies 7 and 8 and each check 
valve (the 1st - the 3rd check valve) of a foaming pump, Operate like the time of release of the above-mentioned 
depressing operation, and, as a result, in the fluid chamber B, Again, the fizz fluid in the package body 2 is absorbed 
through the liquid absorption pipe 13, and in the air chamber A, The air of the container exterior can be inhaled from the 
suction hole F, it can be in the preparatory state of foaming, and the bubble of desired quantity can be made to breathe 
out from the opening of the bubble passage 4c of the nozzle body 4 by repeating release of the depressing operation of 
the nozzle body 4, and this operation henceforth. 

[0095]ln that case, it is fixed to the intermediate connection part 73, and the tubed base 17a of the elastic valve element 
17 does not move the 3rd check valve, but the method valve portion 17b of outside and the inner direction valve portion 
17c only bend, respectively, and by the depressing operation of the nozzle body 4. If the inside of the air chamber A will 
be in a pressurization state, the method valve portion 17b of outside will bend promptly, the undersurface of the 
intermediate connection part 73 will be contacted, and if the depressing operation of the nozzle body 4 is canceled and 
the pressurization state in the air chamber A is canceled, the inner direction valve portion 17c will bend promptly, and the 
annular protrusions 8c of the piston 8 for liquid will be contacted. 

[0096]Until just before consumers start use from the assembly completion time according to the foaming pump container 
of this embodiment which was explained above, Even if a container receives a prolonged vibration in the transportation 
middle class or is placed by the state of falling sideways for a long time, Since the vent E is closed by the sliding seal part 
74 of the piston 7 for air unless the nozzle body 4 is moved, even if consumers put a container on the state of falling 
sideways at the time of non-use, The fizz fluid in the package body 2 does not invade in the air chamber A through the 
vent E, or it does not reveal out of a container. 

[0097]By what a container is placed by the falling-sideways state or is reversed accidentally. The 1st check valve (ball 
valve 12) carries out an opening carelessly, and the fizz fluid in the package body 2 enters in the fluid chamber B, or 
further, Even if the fizz fluid in the package body 2 pushes up the ball valve 12 of the 1st check valve and it enters in the 
fluid chamber B by sudden rise of the internal pressure of the package body 2 accompanying a sudden rise of 
atmospheric temperature, Unless the nozzle body 4 is moved, the exit of the liquid path G of the fluid chamber B upper 
part, When the valve element part 15a of the cylindrical valve element 15 which is having the rise prevented by the tubed 
lock body 16 by the mortar-like valve seat part 8a of the upper bed of the piston 8 for liquid energized upwards by the coil 
spring 14 sticks strongly, Since it is closed down certainly, it comes out from the liquid path G to the mixing chamber C, 
and a fizz fluid is not revealed out of a container, or does not flow backwards into the air chamber A. 
[0098]And when consumers use it, even if it depresses the nozzle body 4 slowly, After application-of-pressure air is 
certainly sent to the mixing chamber C from the air chamber A, being mixed with a fizz fluid here and making it foam 
certainly, carry out the regurgitation of most from the opening of the bubble passage 4c of the nozzle body 4, and. the 
inside of the air chamber A - a pressurization state - escaping (depression of a nozzle body is canceled), in order to 
prevent that the entrance of the air duct D will be in eyelid completely closure promptly, and the bubble from the mixing 
chamber C, etc. enter in the air chamber A, Like the conventional foaming pump container which neither a fizz fluid nor a 
bubble collects in the air chamber A even if it depresses the nozzle body 4 slowly, and opens as a result and closes the 
suction hole F by a ball valve, A bubble with more rates of liquor to wood ratio than the vapor-liquid mixing ratio set up 
beforehand is breathed out from a nozzle body, or it is not breathed out from a nozzle body, with a fizz fluid not foaming. 
[0099]Especially the elastic valve element 17 that constitutes the 3rd check valve from this embodiment even if it carries 
out repeatedly operation of the nozzle body 4, Since the inner skin of the tubed base 17a is being fixed by engagement of 
the heights and the crevice which were formed in the wall portion 73b inside [ diameter direction ] the annular groove 73a 
of the intermediate connection part 73 at both contact surfaces to the intermediate connection part 73 of the piston 7 for 
air, To the tubed base 17a fixed such, because the method valve portion 17b of outside and the inner direction valve 
portion 17c bend, respectively, it has become. 

[0100]This does not say that the elastic valve element 17 whole is caudad shifted rather than the prescribed position to the 
intermediate connection part 73 by rise of the piston bodies 7 and 8 before that, and by the depressing operation of the 
nozzle body 4. Since the method valve portion 17b of outside will bend promptly, the undersurface of the intermediate 
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connection part 73 will be contacted and the suction hole F will be closed if the inside of the air chamber A will be in a 
pressurization state, the air in the air chamber A can be certainly prevented from leaking outside at the time of the 
application of pressure by depression of the nozzle body 4. 

[0101]By descent of the piston bodies 7 and 8 before that, rather than a prescribed position, the elastic valve element 17 
has not necessarily shifted up, and cancels the depressing operation of the nozzle body 4, Since the inner direction valve 
portion 1 7c will bend promptly, the annular protrusions 8c of the piston 8 for liquid will be contacted and the entrance of 
the air duct D will be promptly closed if the pressurization state in the air chamber A is canceled, what the bubble in the 
mixing chamber C flows backwards the air duct D, and enters into the air chamber A can be prevented certainly. 
[0102]As mentioned above, although one embodiment of the foaming pump container of this invention was described, 
Although this invention is not limited only to a concrete structure which was explained by the above-mentioned 
embodiment and is incurvating the way valve portion 17b and the inner direction valve portion 17c from viewpoints of 
improvement in intensity, distorted prevention, etc. outside the elastic valve element 17 by the above-mentioned 
embodiment, for example, It is not necessary to not necessarily incurvate each valve portions 17b and 17c and, and in the 
above-mentioned embodiment. Although the annular projection is not provided in particular in the undersurface side 
common-law marriage part of the upper surface side outer edge section of the way valve portion 17b, and the inner 
direction valve portion 17c outside the elastic valve element 17, in order to raise adhesion with a valve seat, it is desirable 
to provide an annular projection. 

[0103]Also about engagement to the wall portion 73b of the intermediate connection part 73 of the piston for air, and the 
tubed base 17a of the elastic valve element 17. As already stated also in the above-mentioned explanation, not only in 
structure as shown in the above-mentioned embodiment, The wall portion 73c of the diameter direction outside of the 
annular groove 73a may be made engaged the peripheral face side of the tubed base 17a, or inside-and-outside both 
sides of the tubed base 17a and the wall portions 73b and 73c of the both sides of the annular groove 73a may be made 
engaged, respectively. 

[0104]Also about the heights and the crevice which are formed in the contact surface of the wall portion 73b of the tubed 
base 17a and the intermediate connection part 73 for engagement. Heights are formed in which side, ****** can also be 
good for which side in a crevice, heights and a crevice can be formed in one side, and the crevice and heights 
corresponding to it may be formed, and the combination can be changed suitably and can be suitably changed into the 
another side side also about the number of the heights formed or crevices. 

[0105]Although the nozzle body 4 and the piston bodies 7 and 8 are fixed to the upper limit position by the energizing 
force of the coil spring 14 at the time of non-use, the foaming pump container shown in the above-mentioned embodiment, 
. As [ fix / as this invention is shown in drawing 8 , namely, before consumers start use at least /, for example / this 
invention / to the lower limit position / the nozzle body 4 and the piston bodies 7 and 8 resist the energizing force of the 
coil spring 14, and ] It is feasible also to the foaming pump container with which types differ. (In addition, drawing 7 shows 
the state where the nozzle body 4 and the piston bodies 7 and 8 are in an upper limit position.) 

[0106]Namely, in the foaming pump container concerning other embodiments shown in drawing 7 . The large cap 31 to 
which the base cap 3 screws in two members formed in same mind, i.e., the regio oralis of a container, and fixes a dual 
cylinder, It consists of the small cap 32 fixed to the upper bed part of the dual cylinder 6 which runs through the top wall 
part of the large cap 31 , and projects up, The internal cylinder part 4a of the nozzle body 4 has adhered to the top narrow 
diameter portion 71 of the air piston 7 which penetrated the erected wall 32c upright from the periphery of a central 
opening of this small cap 31, and was projected up. 

[0107]And consumers forward [ which starts use ] from the assembly completion time. 4 d of engaging cylinder parts (or 
female screw portion) formed between the internal cylinder part 4a of the nozzle body 4, and the outer tube section 4b 
where the nozzle body 4 is depressed, By engaging 32 d of engagement parts (or male screw part) formed in the 
peripheral face of the erected wall 32c of the small cap 32 (or screwing), the energizing force of the coil spring 14 is 
resisted and the nozzle body 4 and the piston bodies 7 and 8 are being fixed to the lower limit position. 
[0108]By the sliding seal parts 74a and 74b formed in the upper bed part and lower end part of the lower major diameter 
72 of the piston 7 for air, respectively. It is constituted so that the vent E established by the cylinder 61 for air may be 
closed, When the ball valve 1 8 is used for the valve element of the 2nd check valve in the upper part of the fluid chamber 
B and the nozzle body 4 and the piston bodies 7 and 8 are in a lower limit position in the time of non-use, It is constituted 
by the plug part 19 (equivalent to the tubed lock body 16) with which the lower end part of the cylinder 62 for liquid was 
equipped, and the socket part 8d (equivalent to the sliding seal part 8b) formed in the lower end part of the piston 8 for 
liquid so that the fluid chamber B may be closed in the lower part. 

[0109]Although the foaming pump containers shown in drawing 8 concerning other embodiments of this invention differ in 
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that it has the above structures compared with the foaming pump container shown in drawing 1 , About neither the 
depressing operation of the nozzle body 4, the operating state of foaming by the release nor the composition and the 
operation effect of the 3rd check valve by the elastic valve element 1 7, it is exceptionally different. 
[0110] 

[Effect of the lnvention]The elastic valve element for opening and closing the suction hole which introduces air in an air 
chamber, and the air duct which sends out air to a mixing chamber from an air chamber, respectively according to the 
foaming pump container of this invention which was explained above, By having fixed the base so that it might not shift 
from a prescribed position, and having installed so that only the valve parts might move. It can be made to open and 
close, without being behind in each of a suction hole and an air duct, As a result, when the air in an air chamber leaks 
from a suction hole outside, the air of the specified quantity is not supplied in a mixing chamber, when a nozzle body is 
depressed, or depression of a nozzle body is canceled, what the bubble in a mixing chamber flows backwards an air duct, 
and goes into an air chamber can be prevented certainly. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 

DRAWINGS 



[Drawing 1] 
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lx. 2§m~>vyy6i<?>isoyym±.mz^ ^ 

^m2cry^ y KX^-x (}fawj:0fcJJEr<02gBW) 
ffli^'J 2«>*S»6 2 c±fCl±*-/Wfl 2aWtt 

j£t&W8vxhyktz&£ixxmmztiz>w&B<7)M. 
s.mzm.mmB<oTmcr>xn z mu-th^ 1 5£it##. 

#SS56 2cfc^-;P#l 2tlCj:oTmfi£$^TV^ 
[0035] teffiUKXTOK* h^ttli, wtn^ss 

vy7tmmv*vyst: ra^t— flsass 1 1 1 co-e 
s>ot. ~misvyy6i,zttLx. Qmmvxvyi<r> 
mm^-^u 7 4 wssm^v yyeicr,^ o yywn 

y y-f 6 2<oi^'j ^ rert®tc«, v ^ xmrt h 

[00 3 6] tfxh^0^ffltfxb^7{i. «U« 
0_LS?/hSS57 1 1 % M±g|J/jvggS7 1 fcRi&ttfcKB 
?it^Ta5*@S?7 2i:5:, ^051^357 3 Sr^LT - 

iftirt«fc+iSBSB»7 3*q»jfts*i. +rs®isa57 3o 
rt«si»»3!p 4.±as/hs» 7 1 w±jjtztt±.tfr> x i * 
x. TSP^ssi57 2coT^(c«i. Gsmisvyys ICO 
isvyyftmt<vmTiM-izm®&*:imTZ. i-?. 

fit!) /Pg? 7 4 $ *tT V . 

[0037] ffi«ffllTXh>'7<0jH»^-/H|J7 4tt. 

?LEfc«LT. Why* (2^ffly'Jy^6 1 ) 3& s ± 

ate. BfiB36*iSlv^3<oWRt*4J:acJBj«8ti-C^ 

[0038] g$mvxby70>±m^£n m % 

VyQcr,^XUb^hi>cr>X'h-oX, WM^xvysw 
i: «OlBT3E»iB»D3&«»rit$ix4 J: i * 
A^m 7 l co±gp(i. trx h v 8 OT^hgJ: 9 
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wmm&<?>mv7i 1 a^tmrnzma^ixx^x. 

[0039] ±M'l*4mi 1 coTgp-C'S^iiSSD b %h 

%MmumizBj&zi\&&MV7i±, mmtxh>8w 

mi<2ixx^&tmz. 4tmo7<t>±imj& m®z 
titi±mwwr) t-j4. zffivwfimim&isMPicD 
rts* 5 , mmvxh>8ZE.AX'Z%\,^nz. m&z 

SB'h@g?7 1 coTmzfflSVX h >8tfEEA2tLfzVm 

x\ &wmmz£. oiff®i£L^o^ji8&D*^^$ 

tLX. ±SP/H1SP 7 lcOT1jfrt>±&'M3M 7 l<0_tgff 

[ o o 4 o ] , s^issd 

(4. £5UBb*x h y 7i7>±^/jNggB7 1 tfOrtSJilT'Ji^: 

<. mmt'xh>8<7)9yffimt,zm.vxi>&^. 

[0041] trx h vffao&JHbx h y 8(4. ^tttfufc 
RfgffimSrLTiJD. ±i£gp<9(*lMffl(::(4. l*)£**_t;fr 

coi^v y-rm.6 2 &tomzm®imx±.T®Thmw)~s 

(4. &jffi-$-&=M /Pxr'jy/l 4<7)±ifMOS{tS5i: 
[0 04 2] &ffltxh:x80*frMJSS&(4. 

h>8<0J1-«BSfc:«. fia^&^1±##l 7<Ort2r#SB 
1 7c<55TffiffllF^i^t^«4[Si:^^J:3(w. atKS6 
§S8c*^^$ixTV^. 

[0043] ±Mi<7)£?%&$m¥xhy7 tmmvx 
hy8t&. mmvxhy8(?>±mt-ftW2mmvxh 

y 7 <9±gB/M£g8 7 1 OTgeKEEASft £ £ t X\ tx 

fcztitivxby&7 , 8(4. iMi^—m^^y-feiz 

At. ^h-Xhy8SraEfflv-Uy^6 2rt^jfA"t-S 
•rfcfci^T. -# mz±T»^^ i ? lcffl*tt(t 

[0044 3 *<7)£otcZMi'Vy-i''6t\zxyyft. 
7, 8t<r)&*ttmz£K>. Ziy'jyy6^fy 
•J>-^6 1 fc3*M^6 3feJ:tXtXN>-#:^^.fflf 

ifc. ^^'J>^6 2t?gfflexh>8tffli 
ixT&^Ba^jfcSftS i 1 1 . 
[0045] ±!E<0 J: ? fcft* b.x h yfr 

7, 8tZA>-U y^6l,z^xi±. *0Mfi-ftmzm 
LT. t'xhyfc7, 8t-misVyy€><7)mzxy"V 



mm : ^v y?6 2coTmimtmm^x hys«T«# 

&b<vmz\ ffiftflUhfti 6Z1YLX. njfrXTVy 
7l4i)<-ftmZtlZZbX\ exbyft7, 8(4. ZM 

wyy^zn Cx ^z±mznm $ ixx i > * . 

[0046] 4fc % ?gffix'J>'^62Cli, BKCiJtAyfc 
J: 5 (=. -e<7)T®ft5fic0ii4«O#Jffige6 2 c \,Z#-tV 

#tfmw.zixzztx\ ffiMBftwnm&Tizi&mBviT 
i®<oAn zmn-r&m 1 M±#wffi&ztix t# 

flcl 5fcfSS#{i|ut#l 6ifi*tL?ttJgmZ1XX . 
£9. txhyft7, 8OJ:T«itc:J:0^ffltrxhy8 
0±S«0?et iti □ Sr UPH $ -£ & m 2 aSiL#*qfj£ $ fi/O > 

[0047] ?KSBrtfcJ|*$ni,^#*l 5(4. ^ 
(::. A^±^(c(4^(cA11^i£R«&^##gfll 

J: 3^^a:g&A# < Ltz&ttzm-h^ 

[0048] wvi#ft 1 5<r>±mm (ttm) 
(4. mmvx b y8co±.&<7»hft&u£ <o ^^x-h-? 
x . m&te i 5 a*?£ffltrx h ^ 8 rt(c±^r*^jf a? 

nfc««T. 5c7)±gpffl5 (ASS?) ^h^® 

[0049] 8M£#tt 1 5iO±^gi5^#f*:g5 1 5 a(4. 
'J>-Zc < b t -ecOSA^SSP^flSffl b'x h v 8 c7)±3Sgpco 

mmt<7>ftmm8 a.coM4^mx o ^ASfc^oT^ 

•9. 50#«sS51 5atSffib'XhV8c7)# 

aSP8ai:(cJ:t?. ^fflbxh^S^SPO^KjlS&GO 

[0050] ^Brttc^^ix^^jtfr i 6(4. 
?8JS>- 'J >-^6 2TSB<7)&J^B6 2 b (c3fc^_ ^>ixjt*t^ 
X'&sktstLXte*) . *«T*ll»t:»±R8lltt<0«tt« 1 6 

aimwLzti. zo&ibK tms&Gb%hWi$wm 
nm (ximm) 1 e b£mtmzmemmzf$t$b 

LXBSLZtl. 3ZlZZ<?>±mK ^£=5: (*|?LO) 
g?16ct UT^«$^TV^T. -eo±«ggP(c(4rtf6]li 

[0051 ] JK0f§«^ih«c 1 6 (COI, vt<4. T^g8<0 
S(tS51 6 a^r-f/WJ >^1 4 <7)T^ffllOS(t^ 
i: =5:6 tOT*. iffigBOp^iSj-B^^e l 6 d izt. *) . # 
1 5 OT^gOflAS? 15b Srj&ihLT. ^tfc#«t 
1 5<7)±#$rffljh-r^ifcT'. «^#f*l 5 *>#flc» 1 
5 a*«?Sfflb*Xh^8<D#aSP8 a(cS®i-S>rt 
iSLT. ^4)VX7Vy7lAI,z£y)±3HzttmZtttz 
mmVXVy8 (t3«tl/^mfflb-Xh>7) C0±Jg{4S 
Sr«$iJLT*5 0. «FRflRjh*l60T«»t:J:-9 
Tmi3»ih#10O^-;u#l 2 0±#SEfSSr«$(ILT 
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[0052] zhiz. g$mvxh>7<7>it>mw&m 

3 <SD£S^Affl|fcU± . tXh>7 cD_tTi&K «k 0 

mkifi^Cth^MMA^S^ ( b°X b >#:7 . 8** 

[00 53] ^om3i£ih#{i. *2W0RflrCtt. *fSJ 

a*sas7 3<oTa (s^ahoco®) l ■f>i8B£t&«*7 

3KgSl£;S*x*;iSm?LF (ia*L^tcOT'Ji2ffl) fc, 
tXh>7 ?)4>ia5ii£3B 7 3 1 ±S/Jn@S5 7 1 cr> 

B&Z1vfi:mV&2» 8ct, £m»D coAP i: ©Mil 

1 7 1 tcj: -?T1Mt3*vC»&. 
[00 54]3tt#*l 7{i. H2(Ciir*-J:3fc, «^ 
Rfiti#oe#«£B 1 7 a IZtt LT , 1 7 a COT 

^T&m^htttizmifhmmx'm&kvtfY-xxu 1 7 

b t . I3i#*l351 7 acoT^£#*>£>f*d>fcStf S?t 

w-cnanfeort*^» 1 7 c Lfc&a-c 

ffltWHiBtti: «t p 17cli, 
*co±MKIA*aB#TTWfI!I^TIMc£: SrS J: 3 

[0055] &i5. ^WBBJBTtiRftTWSrv^, 9 
1 7 17b QjJMHIIIt: 

i7c<ona«rtift»fc:ti. ^•r^^jntssiLTt 

[0056] ±l£co «k 3 *3$tt##: 1 7 £J9r5gft^cE 
5&T4fc«>K:. m3iz^n-tXoiz. ^ie^hy7<7) 
^ISBttitf 7 3 fctt , fx f v 8 *> JiWW-flB 1 ±35 

A^mi inftmtcomizBf&.ztiK&fm&Dt. + 

IES3£tftK7 3 fcBBR3*ifc*«?lF i; coiaT\ TffifflS 
( £M.m AfflS ) 3&> ^fMKMfc 1 7 cOfSPKSSB 1 7 a ff 

at*i -s j: 3 1 . ±*tseaj^-«aitt«« 7 3 
ffazm^tix^h. 

[0057] *Wt»JBT«. ££vfflb-X h V 

7cO*l3BSISg&7 3(C^Stt^fi«»g|57 3artt» 
A£fl*:3£tt##: 1 7 cOgtfKSgB 17ali, ©ttSSS 1 
7 ac0^ffi«T\ mtm&7 3 acOd^ftflffiOcOlffi 
SB 7 3 b C&ftft LT ^ ^T . 7 3b ffiOftttSi OB 

j£3*lfcfl*fc, flSttSSSl 7 afflflco&fc&fflfc^jfcSfl. 
fcDP»t*H»^-*ifc"C. 53M4#ttl 7cofH#«g|51 
7all Wm£&7 3blz1cfLX&®L%\,M5£m&Z 
tiX^Z. 

[0 0 58] §Mmvxby<7)#mmti&7 3<7) 
im&7 3 b fcPM4## 1 7 cofgjtfSSB 1 7 a b COfl^ 

iz^xa. ±.&<?>id%ffimzmt>-?. mwm&i 7 
a.<wmmmtm*m&7 3 a.<mjrfflm<?>m§t&7 



3 c 9, ©ttSSB 1 7 ac0|*| 

^M®fc^««a57 3 acOWWco*&eg&7 3b, 73c 
kZZti^titmZitt: •? LT l>&\\ 
[0059]i^ mVm®17 a.t*m&&&7 3 
(fgttS) co^ffifc^jfcSft&fl^pggiucoirVC 

%i\tnfo^&\mt{hu*m®.Lxi>&< . 
ftfcov *t t assess war t <ot-s> £ . 

[0060] ffttftft 1 7«. ®#*SB 1 7 a#2SUB 
b*hy7co4>liBfitegB7 3 (*8Sg|57 3b) KllSgS 
*ITV>S#SST\ 7bco±Mffl*HK8K>V © 

»?lf j: o «>a*isa>nwr+BMaa»7 3 cots 
MAfli) izmm-ztrnz. 7ccoT®{Urt 

^SC* 1 . ^ffltXN>8{C^fi£$^li«5ia58cC7)± 
MfcSSirrSiofc. ^M^ArtKfSSSfiTivC. 3¥ 
14#«t 1 70l*l*#S5 17cli, ^cO±*-c7)4«ISa^^ 

[0061] ifgcoj; 9 KWtt** 1 7M&BS*ifc* 
3i£jJ:#T'{i:. jWHl. 1 7 b (^ttffi^ia 

»^S5 7 3 OTBfcff fc& LT . SESyilA t ^coaffiSS 
TfcSPRMfLFSrBfl^t. 7ccort^ 

awjBM fx h y 8 cofg^^gp 8 c izmm l t . 

A*»ib^3i«SD/vi0 AP^^ ffl^ LT ^ h . 
[00 62] -e-LT, ^fflb-Xh^7*<T^LT^, 

OI*)^#g51 7c^'±^tc^<2 (314^) LTIg«§? 
gSScA^giixS^fcHJ: 1 ). ^SvilKDcOAP^I^P 
L. ffit5MffltXNy7*^LT2aiArt 
^ftff^Si:, @5tc*-r«t9t. 5i14#f*;co?^# 
ffl 7 b#T;5«ft LT«traii*gSI57 3 

crrmb^mti&ztizx*)^ f&miFzmn-tzzt 

[0063] ?aaiL*! , >rOP±aiSPi:^SyX;^4lc 
gP4bcO-MMtm$ix. rtM^4art^iioT±* 

x'fs.mt& x o ^l*^<t)SjS?l*>'?smss4 c t txm 

fi£$fLTV>4tcOT\ W^*7, 8S:ffl^#ft/cr 
n~s V >f 6 5r^_xdr ^ y 7" 3 J; 0 ^S*f* 2 H@ 
^L^. yX;H*:4cOP>3fg)S54aCOTffia55r3Emfflb- 

x h ^ 7 co±gi5/jN@s& 7 1 co±^^ m®. § *t @*-r 

§^^^^•3. /X/Pffc4«:b\Xh>-fl:7 , 8lC-<*-fb 
±SI5/jNf5giJ7 1 «D±»rt»fc:»J«Silfc«££C 
^?SiiSS4 c tlh . 

[00 64] yX;H^4fO?aiiSS4c(c{i s ^Mfflb'X 
h>-7^<7)SI*t$fei:oT, v— h^cc0^fL^9 a , 9 
b SrWSfc36IS L/iT^*^Sco#?L(*:*^^- 9 
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xmtlfKXo%i><7)X'$>-?X. JiSEffll (il-^CJcjfi 
vMffl) <0£-?L{*9 acrmmi O&TSEffl! (ttffiPfcigu 
fill ) <D*?Ufc 9 b <0fflBO^rA^7&K & & J: o izm^ 
tlX^i. 

I 0 0 6 5 ] jgifc LXy7Z®2**»2 fcl!5g-f 
«0<-^*t"/r3ll +*«SrHJPUfcEJW&3a 

8HSP£»j£L:tX#-hgP3bi:, JIMSP3a?)Bgp 
tM^4££L£fi&fi3cfcA>6&9. HgSP3atf) 

[0 0 66] ^-^t7730X*- h6P3b{4, g 
-hSB3 b<73«t^i/S* t S«**2<?5nS52 a^HS 

itzjBm^ixfzm^^mzm^ti&^t x\ 

•y7*3«SS*i*c2<?5PgP2atC^Sfi.. 
x*Tv73<7)Xfi—bU3 b<ogHS5fc:(i, 

[0 0 67] £7t. ^-XJf^-y7°3cO]IMgP3a<ora 
[0068] JSLhtca^fc J: o *Wm<T>&®tffrt>*h 

^mmmmco^>y^.m Lmm^m^x^^-mtz 

[0 0 6 9] ZS^U^GOSJM^U^G 
l«075>>''SB6 4T®^N , -y=Jr>'l 1 £S»U * 

2J}fALtt, Wttffijfcflcl 6fc»AU * 

10070]-*. Bvitxhy7^i$CLft (_h 
IM>Sff7iHfrTXr(cLA:) ttJST, dO+tcSfc-fW 
1 7 SrfgtfKSgp 1 7 affly*»4»lfAL. <Jct3*tf# 
* 1 5 £##gp 15a *»4>a«ffl h'X h y 7 0_LgB/Nl 

tz\ mMtXh^8i:#m&8aeofflfrb±m ; &&7 

[0071] J: 0 . SSUBtfx h y70±«B5/hg 
SP7 1 OTSPtOP^g («-ii l J7'c7)F«JffiSr^ffi3gp]<5D|*i 

[0072] *<OHL PH4#ftl 7<7)H5#*3P1 7a 



fa, s^ffl t-x h y 7 o4>isbi*ssp 7 3 osttasp 7 3 

a|*ItlR^§tT.Stit{c s Z\com#m&7 3 aJMt 
S— * (fid) <D*fi£ggP7 3 bcOStC, fiSftggPl 7 a 
tfO-^offlS® (rtBB) #JfMU f&gMSOGflSPfcflgp 
tfffi-aLX . SflcSSP 1 7 a*^^SP7 3 a(*]T1£«) 

[0073] 1 7<0$M5r#« 1 7 

SP7 3C0T®^. ttz. W&imi 7<0rt;fr#gpi 7c 
OTMli*] if£gpf 4 . ?6UB ex h y 8 coS^^gp 8 c <o_h 

[0074] Srii. 53H±#ffcl 7J4. *kfr#gpi 7b 
(*3=tl/rt*#g|51 7 c ) #Rgm&<7)-C\ *ISii*£gp 
7 3 <7>i&mTL F § h.X V* h SP# t (O&m-frb-ttZ: 

•&7ti6. fc^mmaxhX'W&t&z.ttfx-zh. 

[0075] ^O^ffltrxh^7fc?Kfflh-Xh>8i: 
®tt#* 1 7 1 1 5 CD®.&±Xfti: . Blfc^- 

^^^f/wr'jy/u WKfi&itft l 6 £j? 

JfA-TS. -OtS, ^«#i*l 5c7)T«SP^@Agf 1 5 
b**fS#:iS.ttfla 6cOf*lf6]C7)^^l 6dc7)^^Jf 
LJfitf X M&X'Z hmz& < ft Liitf . 
[0076] ±ie<7) J: 3 :5r#gp«Offi^ftft^tc 

X=*^-y:T3£S-£T. Z^^'J>-r607 7^^gP6 
•yT3cr>x^— bM3bbJ%m&3 aT 
ffi^S«fSigP(0S{c:ffAS^C:i:T\ ^-Xdf -v 7 7 
3 LTrM^ V yy 6 . 
[0077] ZtltUmz. mmZis-)V#.<7>f£,Hfa 
(Mm 9a. 9b**®. Y )Wttz§r?lW*)V?'-9*. 
SX>Ufo4cr>l*iffi&4 aC0T«§lffl*^?gilK4 CIVICS 
AL, ClcoyX;U#:4 Sr. ^— X^-r yy°3(7)feiiM3 
ctMLX. SIffltX |> yi ^±gp/N2gS 7 1 0_t4fg 

SP^KLrffA-rs. 

[0078] JilBcOJ: o lz LXiUfriLX t>tltz<-x* 
A- yr3#^^tbL^>r(cWLT. -e^fgfflv-lO 
y 6 2 ^TSP^gP6 2 d KiKigi: 1 3 $rEA-f«.-*. 

[00 79] <£LT, ^-Xdf-r >*r3##o?aaiL^ 
vrSriJS^l 3O08l*»^>^S2(s:flc2F*JtjfALT. < 
-Xdr-ir y7*3SrII]^$-t#- N ^2(5:^2 OP gp 2 a{C<. 
-X=Jf^-yT3Sr^LTS«LT*^. JX 

•yT30X^-ha53bnB0aHgP^^-rSii: 
[0080] ±ISO«k a fcffl^AT ^^*Hife^ffiO 
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[0081] *yT3®&&L®m&. -e^ffl^A-c^ 
yy7coisv>ymn±mzm®.ztit:gm,Ete. s 

SUBbX b >7<Dfg®*/~>\s®7 4 IZ «fc otH t £>itT 

[0082]^,gl jtih#-C*(i. 1 2 

^2i£±#T*{4 s mt##l 5<0#ticg?l 5a# 
JtSfcK<0#^958 a tmmLX*&MB<D±3]<?>WMmG 

ammztixis'). sB3i£it#-m. w&#&i 7<o*h 
-%im 1 7bco±.mm9\-tmtfmtfiF x o^mso^ra 

a^7 3<7)T®t^)6!!LT. "S^?LF^H«$fLTV^ 

6 fc^K. 1 7 tfDPW^SP 1 7 c COim®m& 

[0083 J -fco J; a 

LT. yX;l^c4trffLT{fSt. H6 tc^J: o tc. 

X/Mfc4 CO&JI8&4 c IzZcnlMtfELkZtiX 
SysJEbXhWfc. ^OSmfflb-Xhy7c7)±S5/jNg 
SB7 1 rt£*0±a5**flEA§ixTV^MfflbXhy8 

bx h y 7 <7)±gp/j^igp 7 i iiws^ic y r 

7 1 aC0TSfc«^4±TliT»*r. 
tti<0«U7*7 1 a (Cif LTf'f £>flTTK"f*& <1 fc lz& 

[00 84] Lft^t, fS2i£it#Tii. txbyft 
<£Svfflbxhy7fciKfflbxhy8) *q*TUfttf>* 
fc, *MK##1 5«#*gl 5atfgffltXhy8tO# 
^8afc*Wu ?SiiKGcOM^Cffl!|^£bP(±ggP 

vmiztch. 

[ 0 0 8 5 ] ClOfc £ . 1 i£it#T'(i. 1 2 

* j #ffi35 6 2 c tfe t tx-mmB <r>Tffi&mmz 

tlX&t). £tz. ^3i£±#Tt±. £Mbxh>-7<9T 
mz£ OJDff^tL/cS^Arto^Et J: 0 . 5¥tt# 

#1 7 ^iam« 7 3 fflK^ffE^^stt-s.^, @ 

4 t^-T «t 5 C (ffiBStttf 7 3 £*fLTHS£$ii*:fl5 
17aWL, 1 7 bli-£0±M|[*Iif£ 

^+031^^7 3TB^t:5S<itif!$fx. rt:fr#S5 
1 7 c (±±!fr^|^T"^TE{Ilfl3fa^lBEfflbx h y 
8 £0S^gP8 c JblB0»&*h.*fctf>. MftfLFUmm 

[0086] *(r>tz*>. mm^tf&mzmt&Lx . ma 

IZSXlVteAZnL.TWtztZlZte^ JX)VWAcr,^M. 
8&4 c ItAflttaj i fc fc ft* . 

[0087] -g-Oj: 3&«3Uc0./xVWit;4Oj¥ LT(f 2r 

s?i&-tsfc, ?j )\,x7oy?'i4(7)tt®?)i,z£>omm 



bxh>-8A*±#U .rixfc— ##!J;:£§yBexhy7 

bX h y8(?)#mB8 a#1$### 1 5?)##&5 1 5 a 

t±#£IP§&LT. ia7^-Tct3(c. tXh>ft7, 
8(i±ISfiatci;TMS. 

[0088] ZtllZ* <0 . igffltx h >8 fc-fltWicffi 
§U8bXh>'7#jL#-r&,rfcT\ ££^A|*|#ftjE# 
JSfc&Sfcftfc. S&2i£it#T't;L ####1 5<9#tt 
5a.tmmtX}-y8<7)#m&8a.kW®mLX. 

ffibx hy8t~temzmt##. l 5 #_b#-f Sfctf>. 

[0089] *o-?hk. «SB|*W>ftJEEttlIMcJ:»K 

1 j£jt#T-(i. 1 2 ^#J^g?6 2 c ji^glft. 

TfSMBOT^HPS^ SI3i2it#-e*±. 12 
5fc^-ti 4"SjI^7 3^LTIH^§tl./tMi 
ttSSPl 7 atcML, ^#SS 1 7 b {iT^^OT-t 
OTffiifflrt^*<^ji^gP7 3Tffi*^^, 
951 7 citTJjtz®.ffi LXtCDTWfflfttmtfWatx 

hy<m®mn2 2±Mi<zmm-htzih. ©mFti^ 

[0090] mMBftlzlt^ 1 3 £M 

LT^S*«£2 rto^14?g«:*<iRv^i^|, t Mz. 
yX;Ui^A <T>tm®4 b fc <— X^f A- -y 73 C7) 

MiitfiFzmLxgsmAfHizm&zixx . ?aaiL. 

[0091] Srfc. SSs*f*:2rt*^^B(*I^^fa 

-x#M.j£imb&&&. menwm>^m7<r)W&i,z 
%z>£X'(vfg\i,&. g.5tfiEtffflnLti&£X'$>') , yx 

71^:4 c7)^(Sia54 bcoJ'l-iMBt^-X^-v y 7'3<7)iaA 

^.?LE3&^a:^^s**2rt'v?Rv^^a43ty>. -e- 
[0092] ±ie^J: a t=?St^B mzfm.&m#tfmte 

$fLT. JLO. Hlfc*Lfc«JBfcR->fc»llfT. SIX 
yX;Hfc4£flPl/F{f£fc. iSiiJL^y7<0t^h^ 
7, 8*iJ:t/=g-i3yi# (aSl~JS3iJt±#) ii. ilfico 

» LT*f fc mm izmst lx . -e-o^*, exhy 

«c7. 80T»*=ff->TJBE«$*i.fcffi»SA4:StSB*» 

ti. mmt'xhy8ft<r>mms&G$:m*>x&-&mcmz 

[0093] Cl^fi^MC ^JliTyxVl^fc 
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[0094] LT, JX)VWA <m LTff »ft£)i¥l& 
-?-•?>£ > ?SiliU-Kyr<7>^h>^7. 8iiJ:t*g.i£it 

# (fiSl~~Sil3i£jb#) 12. ±ieoif LTffSffrDJSIfc 

3s#ft2p^?itett&#a<«gi 3^aLT©^a* 

X/H* 4 toj? UTtf aft t Bftffoimt Sift Oig-T £ b 
ti-^T, yX;U#:4O?SjiSS4c<50^ngC*^mil» 

[00 9 5] *<0R, »33!jt#{±. 1 7 CD® 

ttSffil 7 a#+iaBitS»7 3t=«L-cBasesnT»» 

•e-r. i 7 b t i7c #**x-msttf 

«H-C* o T , y X/W*4 Off l/FW*WWC J: 0 . 
SAFWnffitfcSK&S 1 . ra£ft£#as I7b*l 
^+HH9S*7 3c7)TMfc^fi4L. /X/M*4 

mztit t . it*. i7c swax/carae* h 
[0096] ia±fc:KWLfe «t a tc^mtosmnx^-r 

wet. yXM*4&tt£>8%vifB9. S^TLE**^ 
ffltrx by70giS^-;i^57 4tci 9RMR3*v?i*& 

oTIEffilSixfe'J-tSCltT, mij£ih# ( 1 

2 ) tfT-mmzmu Lx^^2^cr,m&m&mm 

* 2 co F«3BE^^Lt#t J; 0 . 2 i*io%jStt?Bttt 

1 j£it#tf)*-/P# 12^» L±lfXiSMB falzA 
itzblXl>. y X>l4k4£MfrZ^^m*) . ?SSB± 
^ffltMKGcoajnti. 3^;PX7-'J>X14(cJ:0± 

[oo98]-?-lt, imm&im-t&bztzu. ;x 

/Mfc4 £*9>o < 0 bWLTlf X t . 2^vSA*^Sd£ES 
9£^TlBt(c%%3^^&^#fryX/l#4affi 



»4calKttM»6i{ttttt-*fc#(C. 3ES^Art*»to 
fiBKStM^-ft <>'X/Pf(co#tTW'£HIM-4> 

•? fc sxivvnA £tv l Tifx i>£smAmzm5ft®ft 
hzbtf%<. zcomgk. f $■ x-ii> 

K£L£*tifta£Jt* J: 0 fc»tfMW5£v*isavx/M* 

[0099] wc. *soi»srctt. yX;H*c4 £i*9 

li, SE«ffl^b^70it»BBl«i»7 3t:»UT, A« 
SgPl 7 aWrtfflHWt. +SilMgP7 30ii««g57 3 

S Jut AS? t DflSi5<7)«-^ tc «fc o T 11^$ iiT V ^ tiib . 

l 7 b fc 17c ^ifCIUKr t£mz% otu 

[0100] fJiCi 0 . *cofflot:.x h v»7 , 8<o 
JJWc J: o -C3¥tt#* 1 7 ^»«<4>l8mflS 7 3 £*t L 
TBf^aJ: 0 i>TUt,z-rtiX^&b 1^-5 £ t#^< . 
yX/l^4fOJ¥LTffiift{;:J: 0 . 2g^Ap^*ijDS« 

7 3<7)TB5Ci)a!L > «SlfLF*HMI'^60-C. /X/P 
*4co»LTtftcJ:-&Ja£EB#(c. S5KSa^oSeSU9I> 
Ufc«h.5 ±3*^4: *flSEfc:|»±-f 4 £ b tfX'% h . 
[0101] •eofftfOtX h>^7 , 8coT^fc 

i-5T5Ptt#*l 7^'Bf^fiSJ: «J fc JJSTC-TflT V»« 
k^3£tt»^r<, SXj)4k4<DWLTimftZfmL 

x. settAtoniaEwgttfMmztizb. m.^zws 

#S5 1 7 c jfiftlX/CKffi tXbys ^^c5§gP 8 c fcg 

?%zbi> vmizm±-? s d t **-c# s . 

[0102] feLh. LSSO-H 
TRW J: 3 fc,Btt«$r«atfc:<D*ISjeSfti t>c7)T- 

±u<vmimmx'ii. »tt#«ci 7^ 

^#951 7 btJ £V : ft-j7#& 1 7 c Sr. ^^«0[6j±^> 
5B6±«W5«^i*»^»*S-lfTV»4*», ##g517b, 
1 7 c fcfc-fLfc»i&$li-4iMKi$r< . ^^c. ±|£co 
*Jfi^®T'«i. 5¥tt##:l 7<0^^#gpi 7 bc0±BKI 

[ 0 1 0 3 ] 4fc, S^fflfX h ^<04>BBHS«7 3 to 
JSMS57 3 b t5ltt##: 1 7<7)©«SS 1 7 at^ 

n?mBmz7F;Lte£?%tmizwtt>?. 1^17 
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3cfc£flte§-£fc9» &*V*tt» fSPKggi&l 7atf>F*| 
?hMffifclS^gl57 3ac0M{Hfl^i^gP7 3b, 7 3c 

[0104] 4/;, «-&<ort:#>{;:fgi#SS8 l 7 a fc *p H 1 
7 3 <0i$£Sg5 7 3b Oigfc&ffitC^BS § ix-i. t 

[0105] § £>K. ±IBOHS^©tc^L)t^>'7^ 
tS*L#SI«i. WBlStteyXyMM^tXhyft: 
7 . 8 *t 3 >f /t-^. r U ^ 1 4 <0#§ftfj fci o *cr>±m. 

M^-ri)B5lc{±yX;H*c4 J ^t'Xh>-{*:7, 

XT >)V?\A Ott&Jl izm LX*cr>Tm\iLmzmfeZ 

tix^hXo^ ^-crcom^^yy^iUL^^z 

X;^4 J ?>ex f y&7 . 8#JtJ&&gt£>-g>*t»g5:^ 
LT^&. ) 

[0106] -t&*>*>. 07 tC^LTtffecOllSt^S^ 

tx-m^o >y*m$ttbtt* -V73 1 

yr6<0±^tc@S$^-l./h d r J c-y7-3 2 

S3 2 c *jGifc±*-fcS5aj tfcasae^ h^7o± 

*frh«»7 1 fcttLT . yX/U#4tf9F*3«SB4 a*>-H* 

[ 0 1 0 7 ] -f-LT. *^*&T£l»»fc&»£il»#a< 
fiOT£ra&t^Bu£T'{±. yX/U#:4^ffLT{f^*t« 
T\ yX;U*40P , 9PiS154ai:^gC4b<7)[a^fi£$ 

3 2c0lTfirM3 2 c^^(C»j£$iifcffi^« (&* 

^a«*5^») 32dt^ (*&^^) f si 

X/Hfc 4 ^»trx h yft 7 , 8 #TKftBfc:BJ£§ iiT ^ > 
h. 

[0 108] Ztz. SmfflfXb^7cOT^fia57 2 

4a, 7 4bicJ:->T. aSWA^l) 1 tBURSii 

fc. ?SSBc7)±a5tcS)Sm2i£ib#cO#f*:(C^-yU#l 
8£ttfflLT^T v ^Fi$fflB#TyX;Pfls4 J ?>f^h>'ftc 
7, 8 aHTOfiMK:* i&mis-Vyy6 2<7)T 

*«BtS»S<T/;r9^1 9 (fljttflutflcl 6(Cffl 



8d (SI6^-^8b{rffi^) tCiot. ?8MB# 
[0109] *l6Bjt7)fl6£7)||Sfe^^ {= ^^|a8tc^L^ 

tfvr^ai L^t§t± . 12 i tc^ Lt^yr^Mn, 

S XjUte4<DWLTimftt<Z<QfmiZ£&feliiL 
Oft»tt**\ 5Wt*flcl7(Cj:4»3ieih*oaiJ«*s 

[0110] 

&mfrt>M-&mzg&,t:m o ai-r ^suibs t fc«ve 

•m^r^ J: 3 fc^LT*0#aM*WfcW»< <£ 3 (eg 

t%<fflmz-&2>z\btfx'% s *<ots*, ;x)Vfo*n 

R»f^4c7)Sm* J ?g^f*lfcfit*& S *ufr*o fc 0 . y X;l^ 
[0®<7){S#=5:iJiHJ] 

[HI ] *%HJ«0^>r^aiLSS§O-||Jft^©(c^ 

[ H 2 ] H 1 fc^ UfeKBM»J||fci3 v vtg§ 3 3*ih#tc& 
[03] Hltc^ LJt50BBJBit:*J *t*» 3 i£xt#OgS 
[B4] l23^LJt^3iSlit#<50yX;H*:Off LTff 
[H5] H3tc^L.Jt^3i£jt#£0yX;t#offtW 
[ H 6 ] 12 1 fc^ LJt HfcfeJE® fc*5 V >T . y X/l^(c<?)Jf 

1 m 7 ] ia uztsk Ltz mtmmiz a v % y xyi^^ff 

[128] *%BJc7)^>7-5Waai L^SOfflKO-HM^® 
.©2:^t1SI(r®l2. 

2 ss** 

2 a at* (^S*«sc75) 

3 ^-«t77(l*) 

4 yX/Mfc 

4 c ?fiiiis (yX/u«to) 
6 zMz/vyy 
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